Effects of TNF-alpha and IFN-gamma on nitric oxide-induced neurotoxicity in the mouse brain.
The present study investigated the interaction between highly reactive gaseous-free radical NO and cytokines that are produced by activated Th-1 cells on the cerebral immune response and neuronal integrity. CD-1 mice received an intrastriatal infusion of different solutions containing the NO synthase inhibitor N(G)-nitro-L-arginine methylester, NO-releasing substance sodium nitroprusside (SNP), IFN-gamma, and/or TNF-alpha. The solution containing both cytokines caused a profound and transient transcriptional activation of numerous genes encoding proinflammatory proteins in microglial/monocytic cells ipsilateral to infusion site. This increase in gene expression peaked 1 day after the cerebral bolus of cytokines and returned to basal levels from 3 to 7 days post administration. N(G)-nitro-L-arginine methylester further stimulated this immune reaction to IFN-gamma and TNF-alpha, but the brain of these mice failed to exhibit signs of neurodegeneration and demyelination. In contrast, a single bolus of SNP in the striatal region caused neuronal death and demyelination as early as 1 to 3 days following the infusion with the NO donor. This phenomenon was greatly exacerbated by the coadministration of both cytokines, although TNF-alpha remained the most critical cytokine to enhance the damage of cerebral elements. These data provide evidence that NO has the ability to modulate the immune response, which is not by itself detrimental for the brain. However, SNP-induced NO production together with TNF-alpha in the cerebral environment are critical events leading to intense neurodegeneration and demyelination in vivo.